THERMAL DISSIPATION ASSEMBLY 
FOR ELECTRONIC COMPONENTS 



Technical Field 

[0001] The present invention relates generally to a thermal dissipation assembly 

for use with electronic components and more particular to a thermal dissipation assembly 
with improved electrical short resistance. 

Background of the Invention 

[0002] Electronic assemblies are designed in a wide variety of configurations for a 

wide variety of individual applications. It is common for these electronic assembles, 
however, to include electronic components that generate heat during operation. Although 
this generated heat may be acceptable in certain assemblies and applications, in others this 
generated heat poses a danger to the electronic assembly. Generated heat my result in 
damage to the electronic component, surrounding components, or the electronic assembly 
as a whole. In addition, many electronics components fail to operate properly if their 
temperatures are not kept within a predetermined range. It is therefore, usually highly 
desirable to dissipate heat generated within the electronics assembly. 

[0003] One standard approach to the dissipation of heat generated within the 

electronic assembly is through the use of heat sink components. Heat sink components are 
well known in the prior art and may take on a variety of forms, including cases, heat rail 
brackets, and a host of other embodiments. The heat sink component allows heat 
generated by electronic components to pass into the heat sink and thereby allow the heat 
generating electronic components to remain at a safe temperature. The heat sink 
component must remain in sufficient thermal contact with the heat generating electronic 
component in order to properly dissipate the electronic component's heat. Although the 
heat sink component must retain sufficient thermal contact, in many applications it must 
also retain electrical separation from the electronic components. If electrical separation is 
not maintained, electrical shorts and failure of the electronics assembly may occur. The 
existence of electrical shorts is known to result in decreased customer satisfaction, 
increased scrap costs, poor product performance, and increase warranty costs. 
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[0004] > One successful method of providing thermal communication while 
retaining electrical separation has been through the use of thermally conductive adhesives. 
By filling the gap between a heat generating electronics component and the heat sink with 
thermally conductive adhesive, heat is allowed to pass from the electronics component 
into the heat sink. In addition, thermally conductive adhesives are commonly not 
electrically conductive and therefore can be used to provide the electrical separation 
between the heat generating electronics component and the heat sink. Although thermally 
conductive adhesives may be non-conductive and therefore provide electrical separation 
between the electronics component and the heat sink, often the thermally conductive 
adhesives do not provide the physical barrier necessary to separate the electronics 
component from the heat components until the thermally conductive adhesive is cured. As 
an example, when the substrate of an electronics assembly is mounted to the heat sink, the 
|^ heat generating electronics component may be pressed towards the heat sink due to the 

y clamping forces created between the substrate and the heat sink. This can still cause the 

''S electronics component to penetrate the thermally conductive adhesive and come in contact 

c| with the heat sink components during assembly. As has been discussed, contact between 

:~ the electronics component and the heat sink can result in electrical shorts and other 

3 undesirable results. A solution to prevent such penetration would be desirable. 

O 

W [0005] One solution, found in the prior art, to providing the required physical 

separation while using thermally conductive adhesives has been to introduce glass beads 

: £i into the thermally conductive adhesive. The glass beads, commonly distributed randomly 

in the adhesive, are used as a physical separator between the electronics component and 
the heat sink component in order to reduce penetration of the electronics component 
through the adhesive. Although glass beads have been developed to reduce in incidents of 
electrical shorts, ironically they may actually cause such faults in certain situations. Often 
as portions of electronics assembly are mounted to the heat sink (or experience other 
assembly processes) the gap between the electronics component and the heat sink 
experience clamping forces. These clamping forces can force the glass beads during 
manufacturing to penetrate the soft heat conducting surfaces of the electronics component 
or heat sink. When these glass beads penetrate, they can push out the metal around them, 
and thereby cause an electrical short between the electronics component and the heat sink 
surface or even an electrical short within the electronics component itself. This may not 
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only cause the assembly to -malfunction, but it may also result in precisely the same 
undesirable result that the glass beads were originally designed to avoid. Although this 
scenario may be avoided by precise control of the clamping forces or improved control of 
spacing tolerances, this is often not practical due to the variation in thickness of electronic 
components from various manufacturers. The variation in thickness of various electronic 
components can require adjustments in assembly tolerances and forces that are impractical 
or costly to implement. Implementing such precise control over the clamping forces may 
result in undesirable increases in complexity, cost, and assembly time. 

[0006] It would, therefore, be highly desirable to have a thermal dissipation 

assembly that provided the benefits of thermally conductive adhesives, that provided 
adequate physical separation between the electronics component and the heat sink 
components, and that had a reduced sensitivity to clamping forces during assembly. 

Summary of the Invention 

[0007] It is, therefore, an object of the present invention to provide a thermal 

dissipation assembly for use with an electronics assembly that provides thermal dissipation 
between an electronic component and a heat sink while providing adequate electrical and 
physical separation between the two components. It is a further object of the present 
invention to provide a thermal dissipation assembly with reduced sensitivity to assembly 
clamping forces. 

[0008] In accordance with the objects of the present invention, an electronics 

assembly is provided including a heat generating component and a heat sink positioned in 
relation with one another to form a gap. A plurality of pre-cured thermal conductive 
material elements are positioned within the gap to create a physical barrier between the 
heat generating component and the heat sink. A post-cured thermal conductive material 
fills in the gap allowing the thermal energy from the heat generating component to be 
transferred to the heat sink. 

[0009] Other objects and features of the present invention will become apparent 

when viewed in light of the detailed description of the preferred embodiment when taken 
in conjunction with the attached drawings and appended claims. 
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Brief Description of the Drawings 

[0010] FIGURE 1 is a cross-sectional illustration of one embodiment of an 

electronics assembly with thermally conductive element in accordance with the present 
invention, the electronics assembly shown without the post-cured thermal conductive 
material for illustrative purposes; and 

[0011] FIGURE 2 is a cross-sectional illustration of one embodiment of and 

electronics assembly with thermally conductive element in accordance with the present 
invention. 

Description of the Preferred Embodiment(s) 

[0012] Referring now to Figure 1, which is an illustration of an electronics 

assembly 10 in accordance with the present invention. The electronics assembly 10 
p includes a heat generating component 12 and a heat sink 14. In one embodiment, the heat 

generating component 12 is an electronic component that generates heat during operation, 
%0 although a variety of heat generating components 12 are contemplated. Similarly, a wide 

3 variety of heat sinks 14 are known in the prior art and contemplated by the present 

invention. Heat sinks 14 may take the form of metal cases, heat rail components, fins, or a 
13 variety of other configurations. 

w 

[0013] Although the electronic assembly 10 may be assembled in a variety of 

fashions, in one embodiment the heat generating component 12 is mounted to a substrate 
1 yi 16 that in turn is mounted to a case 18. The heat generating component 12 is illustrated as 

an electrical component in communication with the substrate 16 through the use of 
electrical contacts 20. In the illustrated embodiment, the case 18 acts as the heat sink 14, 
although in other embodiments an independent separate heat sink 14 member may be 
utilized. The heat generating component 12 is mounted in proximity to the heat sink 14 
such that a gap 22 is defined between the two. It is desirable to fill this gap such that the 
heat generating component 12 is in thermal communication with the heat sink 14 while 
remaining electrically isolated from the heat sink 14. In this fashion, heat can be 
dissipated from the heat generating component 12 without danger of the heat generating 
component 12 shorting out electrically through contact with the heat sink 14. 
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[0014] • The difficulty' with the with the assembly of designs using only the 
aforementioned components comes to play due to the tolerances and clamping forces 
experienced during assembly. Variations in the manufacture, type, origination, and style 
of the heat generating component 12 are known to cause variances in the gap 22. 
Similarly, differences in other assembly parts or force applied to clamping mechanisms 24 
may also vary the size of the gap 22. It should be understood that the clamping 
mechanism 24 attaching the substrate 16 to the case 18 is only on potential assembly 
design. Although the size of the gap 22 may vary, it is often important to insure that the 
heat generating component 12 does not physically contact the heat sink 14 in order to 
prevent electrical shorts. The common use of thermally conductive adhesives alone 
commonly does not provide the physical barrier necessary to prevent contact if the gap 22 
is diminished or clamping forces are increased. 

[0015] The present invention, therefore, further includes at least one pre-cured 

thermal adhesive member 26 positioned with the gap 22. The pre-cured thermal adhesive 

%0 

igf member 26 provides a sufficient physical barrier to prevent the heat generating component 

12 from contacting the heat sink 14. It is contemplated that the pre-cured thermal 
ffl adhesive member 26 may be placed within the gap 22 in a variety of fashions. In one 

P embodiment, the pre-cured thermal adhesive member 26 may be formed on the heat sink 

W 14 prior to assembly. In a second embodiment the pre-cured thermal adhesive member 26 

!J! may be placed within the gap 22 prior to assembly. In still another, the pre-cured thermal 

ijii adhesive member 26 may be formed in the heat generating component 12 prior to 

assembly. One advantage of this last embodiment is that the height of the pre-cured 
thermal adhesive member may be matched to the particular dimensions of individual heat 
generating components 12 and thereby allow the substitution of a variety of different heat 
generating components 12 during assembly while providing a consistent gap 22. 

[0016] The pre-cured thermal adhesive member 26 may be formed in a variety of 

configurations. In one embodiment, the pre-cured thermal adhesive members 26 may be 
simple droplets while in others more complex geometrical shapes may be utilized. The 
present invention makes the exact configuration less critical by including a post-cured 
thermal adhesive member 28 (see Figure 2). The post-cured thermal adhesive member 28 
fills the remaining gap 22 to provide a consistent thermal connection between the heat 
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generating member 12 and the heat sink 14. The post-cured thermal adhesive member 28 
is cured after assembly such that the heat generating component 12 is thermally bonded to 
the heat sink 14. The use of thermal adhesives is well known in the art and a variety of 
thermal adhesives are contemplated by the present invention. The use of a post-cured 
thermal adhesive member 28 allows thermal communication between the heat generating 
component 12 and the heat sink 14 while providing electrical isolation. When used in 
combination with the pre-cured thermal adhesive 26, the present invention further 
provides a physical barrier between the heat generating component 12 and the heat sink 
14. The use of pre-cured thermal adhesive 26 gives a greater control of the dimensions of 
the physical barrier when compared to the use of glass beads, or other components mixed 
in the adhesive, and therefore can be utilized without causing damage to the components 
during assembly. 

[0017] While particular embodiments of the invention have been shown and 

described, numerous variations and alternative embodiments will occur to those skilled in 
the arm. Accordingly, it is intended that the invention be limited only in terms of the 
appended claims. 



